This study was designated to investigate the effect of light color and stocking density on some productive performance of broilers. A total of 675 Ross 308 one-dayold broiler chicks were used in this study. The birds were exposed to white light (WL) as a control , red light (RL), blue light (BL), green light (GL), and Blue -Green mix light (BGL) by a light-emitting diode system (LED) applied for 24 hours daily in separated rooms. The birds were randomly divided and housed into 9 wooden sealed pens of 1m 2 in three replicates for each density 12, 15 and 18 birds/m 2 in the room. The results showed that the broilers reared under BGL significantly increased (P< 0.05) body weight (BW) and weight gain (WG) rd week but there was no significant difference between groups at 5 th week. The results indicated a significant difference of FCR value in 18 birds/m 2 at 1 st week but there were no significant differences at 3 rd and 5 th week at different densities. In conclusion, the results of this study indicated that chickens reared under five different color lighting schedules with three bird densities showed that broilers reared under mixing blue -green light under 12 birds/m 2 has a significant positive effects on production performance compared with other light programs and bird densities.
INTRODUCTION
Lighting is a powerful exogenous factor in control of many physiological and behavioral processes. The use of light as a healing agent dates back into antiquity to ancient Rome, Greece, China and Egypt, where colour was used in worship and as a healing agent (1) . Light may be the most critical of all environmental factors to birds (2) and consist of three different aspects: quantitative aspect (photoperiod) as well as qualitative aspects include lighting color (wavelength) and light intensity (3) . Photoperiod refers to the distribution of light and consists of a scotophase (duration of darkness) and a photophase (duration of light) over a 24 h period (4) . There are two light regimes continuous and intermittent light, some studies reported that birds raised under continuous light were significantly heavier than those under intermittent light (5) . Day light has relatively wavelengths between 400 and 700 nm. Birds sense light through their eyes (retinal photoreceptors) and through photosensitive cells in the brain (extra-retinal photoreceptors) (6) . The brightness of light is referred to as light intensity. Brightness is defined as the quantity of luminance falling on a unit area of a surface and is measured in units of lux, equivalent to lumens per square meter (4) .
Color is an important aspect of light that has been considered at one time as a management tool in poultry production (7) . The associated colors are Blue B (435-500 nm), Green G (500-565 nm) and Yellow Y (500-600nm), Orange O (600-630 nm) and Red R(630-700 nm). Wavelengths have different effects on broiler performance (8) . LEDs are highly monochromatic, only emitting a single pure color in a narrow frequency range (9) . LEDs are becoming increasingly more popular for use in poultry barns (10) . The green light promoted broiler growth better at early stage, and the blue light promoted broiler growth better at a later stage under an illumination intensity of 15 lx (11). A similar finding was reported by (12) and (13), who conducted a study on broilers which were grown under different colors of light, blue, green, red, and white. It was found that blue and green both stimulate growth but that the onset of the enhancement occurred at different times.
Stocking density is a much discussed topic in animal science. Increasing stocking density generally leads to a decrease in welfare in many farm animal species (14) . Stocking density is calculated by different ways, sometimes stocking density is reported using the number of birds per unit area or the amount of area per bird. Currently many companies calculate stocking density by the pound. Instead of being expressed as the number of birds per unit area, density is calculated as bird weight per unit area (15) . In broilers, high densities have been associated with a decline in body weight (BW), feed intake (FI) and feed conversion rate (FCR) (16) . It was found that at densities above 19 birds/m 2 chickens grew more slowly and had a lower FCR than at lower densities (15 birds/m 2 ). There was less uniformity in the BW of these birds (17) .
The aim of this study was to investigate the effects of light color programs and stocking density and their interaction on performance of broilers as measured by body weight, average daily gain , feed intake, feed conversion rate and mortality rate.
MATERIALS AND METHODS

Animals and Animal Husbandry
A total of 675 Ross 308 one-day-old broiler chicks were used in this study. The chicks were raised under control condition from day one until 35 days of age in the poultry farm at the College of Veterinary Medicine, Basrah University. Broiler chicks were reared into five light groups in separated rooms 3 x 3 x 4 meters with an average of 135 chicks in each room under LED color lights : White light as a control, Red light (660 nm), Blue light (480 nm), Green light (560 nm) and Blue -Green mix light.
Stocking density of (12, 15 and 18 birds/m 2 ) were housed into 9 wooden sealed pens of 1m 2 in three replicates in the room. light sources were equalized on the intensity of 5 watt/ m 2 (20 lux) at bird head level and light period of 24 hours daily. Room temperature was initially 34°C and was subsequently reduced by 2°C/week to 26°C at 35 day. Three dietary pellet rations were used consisted of starter, grower, and finisher diets. Total dietary metabolic energy for the starter ,grower and finisher were 2925 , 3111 and 3171 kcal/kg respectively while the values of crude protein were 22.21, 20.14 and 18.08 % respectively. Half cylinder plastic feeders were placed in each pen. The birds were supplied with feed and water ad libitum, and diets were formulated to meet the nutrient recommendations for poultry according to Nutrient Research Center (NRC) 1994, and the feeders were checked twice daily and feed was weighed and manually added when needed.
Measurement of Productive Performance
The body weight of birds was recorded individually at start of experiment and at the end of every week. For this purpose, all the birds from each replicate were weighed with the help of an electrical weighting balance. From the individual weights, the mean weight of all the groups was calculated separately. Feed consumption was calculated at the end of each week. The residual feed was collected once daily before the morning feeding. Recording of weekly feed consumption and weight gain were used to calculate feed conversion ratio as the weight gain per feed intake (4).
RESULTS AND DISCUSSION
Body weight :
Live body weight is one of the most important performance parameter, so determination of effects of light sources on body weight is of particular importance (18) . The results as in Table 1 The results of the present study were in agreement with those of (7) , (11), (19) and (20) who reported that short wavelengths (green and blue) generally increase body growth. It has been determined that broilers raised under blue or green lighting tend to exhibit higher growth when compared to birds housed under red or white lighting. It is possible that the effects on growth could be explained by stimulation of bird activity by the long wavelength light penetrating the skull, rather than being related to the direct effect of light on hypothalamic gonadotrophin production (3). Green light enhances growth at an early age, probably by enhancing proliferation of skeletal muscle satellite cells (12) . Blue light enhanced growth at a later age, probably by elevation in plasma androgens. Androgens enhance protein synthesis and reduce protein breakdown. As a result, androgens cause muscle accretion and are involved in the normal maintenance of muscular tissue (21) .
Obviously, stocking density had no effect on BW at 1 st week but significantly differed (P< 0.05) at 3 rd and 5 th week 708.44 and 1678.55 gm respectively in 12 birds/m 2 . The results of this work were consistent with the findings of (17) ; (22) ; (23) ; (24) ; (25) and (26) who reported that the decrease in growth performance resulted from increasing stocking density and could be attributed to the increase in stress resulted from competition for feeds and water (22) . High stocking densities were expected to lead to higher glucocorticoid levels, especially because these were combined with increasing group size, as an expression of increased stress. This was expected to be stronger in the later weeks when conditions in the broiler house became more crowded (27) . Interaction effects between light color and stocking density were not observed.
Weight gain :
Broilers are known for their ability to gain extreme amounts of weight in short periods of time (10) . As in Table 2 , The results revealed that weight gain (WG) at 1 st , 3 rd week were significantly increased (P< 0.05) under BGL 123.48 and 401.07 gm respectively, while broilers reared under GL showed significant increase in WG 447.11 gm at 5 th week. These effects were similar and in agreement with most previous research, (11) and (13) who observed that the effect of light wavelength on broiler growth is age dependent with green light stimulating early weight gain (3 days) in contrast to blue light having late growth enhancement. When broilers have been exposed to violet, blue or green ( 415 to 560 nm) monochromatic light at the same irradiance, body weight gain up to 11 weeks has been greater than for birds given red or white light (28). In other research, (29) believed that broilers reared under three different colors of light (white, blue or red) showed no effect (P>0.05) on the weight gain of broilers. Many studies indicated that broilers raised under blue or green light were heavier than those raised under red or white light. This combination effect calms the birds and helps reduce cannibalism as well as improving bird performance (11) . The stocking density was not significant at 1 st week but the results differed significantly (P< 0.05) at 3 rd and 5 th week which were 383.75 and 455.93 gm respectively in 12 birds/m 2 . Research on the effects of stocking density on broiler chicken welfare has been conducted over a wide range of densities. The present study was similar to (24) , (30) and (31) who proved that increased stocking density resulted in decreased body weight gain. Generally it is believed that green or blue light results in better performance, possibly due to a calming effect on broilers (7) . The analysis of variance showed that light color and stocking density had no interaction effect on weight gain of broilers in this experiment.
Feed intake :
The effects of the various lighting treatments on FI were shown in Table 3 , which indicated that broilers reared under white color was significantly higher (P< 0.05) FI at 1 st week 171.19 gm Compared with other groups. The significant effect of WL on FI was confirmed by (10) who found that birds during weeks 1 to 3, prefer white light. The chicks demonstrated a preference for pelleted feed and white light (P <0.01) and they chose not to feed under green or blue light. A possible explanation as to why broilers prefer to consume feed under white light could be due to it helps them to identify texture differences they cannot see under different colors. Adopting a strategy allowing broiler chicks to feed under white light and rest under blue or green light (10). There were no significant differences (P>0.05) in FI at 3 rd week were found between the experimental groups but significantly increased (P< 0.05) under BL 950.43 gm compared with other groups at 5 th week. This study helps to support the theory that blue light creates a calming effect on birds, being less active in blue light than in red or white light and choose to spend more time in blue light along with a filled crop and gizzard content (7) . On the other hand many researchers indicated that broilers reared under different colors of light showed no effect (P>0.05) on feed intake (28) and ( 29 The present results were in agreement with those of (25) who refered to reduce of FI under high density of birds. Perhaps, this may be due to increasing competition for feed as a result of increasing stocking density, so it is important to ensure that adequate floor space is available for each bird (32) . The Analysis of the results showed that there was no interaction between light color and stocking density on FI of broilers within all experimental groups. Table 4 displayed that results of the present study revealed a significant difference (P< 0.05) of FCR in broilers reared under BL at 1 st week which was 1.16 (gm FI/gm WG). 
Feed conversion ratio :
